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Cannibalism or congeneric predation? The African clawed frog, 
Xenopus laevis (Daudin), preferentially predates on larvae of 
Cape platannas, Xenopus gilli Rose & Hewitt






















through	 competition	 and	 predation	 from	 X. laevis.	 We	 investigated	 the	 threat	 of	
X. laevis	predation	on	X. gilli	using	choice	and	no‐choice	experiments	to	evaluate	the	
relative	vulnerability	of	X. laevis and X. gilli	 larvae.	Results	showed	that	large	X. gilli 
larvae	had	a	significantly	higher	vulnerability	to	X. laevis	predation	compared	to	small	
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1  | INTRODUC TION
Xenopus laevis (Daudin),	 the	 African	 clawed	 frog,	 is	 a	 large	 pipid	
(∼130	mm	snout‐vent	length	[SVL]	in	females),	and	one	of	the	most	
widespread	 and	 common	 amphibian	 species	 found	 in	 southern	
Africa	 (Measey,	 2004).	 Their	 adaptability	 to	 habitat	 type	 and	 diet	
has	 allowed	 them	 to	 move	 between	 and	 exploit	 permanent	 and	






of	 diet	 suggests	 that	 cannibalism	 occurs	whenever	 larval	 conspe-
cifics	are	present,	apparently	independent	of	other	prey	availability	
(Courant	et	al.,	2017).
The	Cape	platanna,	Xenopus gilli Rose	&	Hewitt, is	a	species	en-
demic	 to	 the	south‐western	Cape	of	South	Africa.	 It	 is	 significantly	












vis	 could	discriminate	between	cannibalism	of	 their	own	 larvae	and	
selection	of	larvae	of	the	sympatric	congener,	X. gilli.
















where	 these	 two	were	 the	 only	 available	 prey	 resource.	 This	was	
tested	by	analysing	the	survival	rate	of	X. gilli and X. laevis larvae in 
the	presence	or	absence	of	an	X. laevis	predator.	Behaviour	was	ob-
served	and	analysed	 in	order	 to	determine	whether	 larval	 activity	
plays	a	role	in	vulnerability	to	X. laevis	predation.









ery	 (−33.9631°S;	 18.9252°E),	 and	 X. gilli	 adults	 were	 captured	 in	
Kleinmond	(−34.3330°S;	19.0851°E)	using	funnel	traps	baited	with	






Adults	 were	 kept	 in	 aquaria	 (300	×	240	×	240	mm)	 and	 were	
maintained	on	a	diet	of	chicken	livers	ad libitum.	Frogs	not	in	their	re-
productive	cycle	were	injected	subcutaneously	in	the	dorsal	lymph	
sac	 with	 human	 chorionic	 gonadotropin	 (pregnyl)	 3	days	 prior	 to	
induced	 spawning.	Once	 injected,	males	 and	 females	 of	 the	 same	
species	 were	 placed	 together	 as	 pairs	 into	 (300	×	240	×	240	mm)	
aquaria	with	 a	 (15	mm)	mesh	 fitted	 inside	 in	 order	 to	 protect	 the	
eggs	 from	being	eaten	by	 the	adults.	Xenopus	prefer	mating	when	





par	 les	X. laevis.	 La	prédation	probable	des	 congénères	 a	des	 implications	négatives	
pour	la	structure	de	la	population	menacée	de	X. gilli.	Notre	étude	conforte	l’appel	à	
l’élimination	de	X. laevis	dans	le	but	de	protéger	les	populations	de	X. gilli.
K E Y W O R D S
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In	order	 to	 rear	 larvae	 to	different	 sizes,	 different	 adults	were	 in-
duced	 at	 2‐week	 intervals.	 Prior	 to	 each	 experiment,	 larvae	were	
photographed	and	snout	to	tail	 length	was	measured	using	ImageJ	




















experimental	 design	 for	 this	 study	 tested	 predation	 from	X. laevis 
adults	in	three	different	experiments	where	the	prey	exposed	were	






2.3.1 | Experiment 1: cannibalism and predation of 
intracohort larvae of Xenopus laevis and Xenopus gilli
A	 2	×	3	 factorial	 experimental	 design	 was	 used	 to	 examine	 the	
effect	 of	 X. laevis	 predation	 on	 Xenopus	 larvae	 in	 which	 preda-
tor	presence	 (one	X. laevis adult	 female)	 and	prey	 species	 (X. lae‐
vis and X. gilli	 larvae)	 were	manipulated.	 Treatments	were	 either	
presented	or	withheld	 from	a	 single	X. laevis	 predator	during	 the	
experiment.	Single	 treatments	contained	either	X. laevis or X. gilli 
larvae,	 whereas	 mixed	 treatments	 contained	 both	 X. laevis and 
X. gilli	larvae	in	the	same	mesocosm.	Experiments	were	conducted	
in	 individual	 ±500	L	 mesocosms	 covered	 with	 shade	 cloth	 (see	
Thorp,	 Alexander,	 Vonesh,	 &	 Measey,	 2018).	 No	 refuge	 inside	
the	tanks	was	provided	as	Xenopus larvae	are	all	presumed	to	be	 
midwater	suspension	feeders	(Wassersug,	1996).	Mean	SVL	of	adult	















2.3.2 | Experiment 2: cannibalism of intercohort 
larvae of Xenopus laevis
A	second	experiment	was	conducted	in	order	to	test	whether	vulner-













2.3.3 | Experiment 3: cannibalism and predation of 






gle	treatments	contained	either	X. laevis or X. gilli	larvae,	whereas	
mixed	treatments	contained	both	X. laevis and X. gilli	larvae	in	the	
same	mesocosm.	Survival	of	both	larval	species	was	measured	and	
compared	at	the	end	of	the	experiment.	Xenopus laevis larvae were 
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data	were	analysed	with	a	factorial	ANOVA	in	order	to	compare	over-






3  | RESULTS AND DISCUSSION
3.1 | Experiment 1
The	first	experiment	showed	that	large	X. gilli larvae were more vul-
nerable	 to	predation	 than	smaller	X. laevis	 larvae	of	 the	same	age.	
Contrary	to	expectation,	X. gilli	larvae	grew	faster	than	X. laevis and 
were	 larger	 at	 the	 beginning	 of	 the	 experiment,	 even	 though	 the	
adult	size	is	eventually	larger	in	X. laevis.	Mean	length	of	X. gilli larvae 
was	25	mm	(SE =	±0.13),	whereas	mean	length	of	X. laevis	was	9	mm	
(SE =	±0.05).	 Survival	 rates	 of	 large	 X. gilli	 larvae	 (single	=	30.2%,	
SE =	±0.15;	mixed	=	31.2%,	SE =	±0.20)	were	significantly	lower	than	










F I G U R E  1   (a)	Mean	survival	rates	(±SE)	of	large	Xenopus gilli and	small	Xenopus laevis	larvae	in	each	treatment	exposed	to	adult	X. laevis 
predation.	(b)	Mean	survival	rates	(±SE)	of	large	X. laevis and	small	X. laevis larvae	in	each	treatment	exposed	to	adult	X. laevis predation.	
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and	 has	 been	 observed	 elsewhere	 (Wilbur,	 1980;	 Woodward,	
1983).	 Smaller	 X. laevis	 predators	 would	 be	 expected	 to	 select	
smaller	Xenopus	larvae	due	to	gape	limitation.	Thus,	faster	growth	
rates	 in	X. gilli	 larvae	may	reduce	vulnerability	to	predation	from	
smaller	X. laevis	predators.	 It	 is	suggested	that	predators	will	 se-
lect	 the	more	dominant	prey	 species	 in	an	environment	 (Wilbur,	





X. laevis	 larvae	were	4	weeks	older	 than	 the	 small	 larvae.	 Survival	
rate	from	X. laevis	predation	was	not	found	to	be	dependent	on	larval	
size.	There	was	no	significant	difference	between	the	survival	rates	
of	 large	X. laevis	 larvae	 (single	=	49.8%,	SE =	±0.08;	mixed	=	46.8%,	
SE =	±0.19)	 and	 small	 X. laevis	 larvae	 (single	=	63.25%,	 SE = ±0.06; 






size,	with	no	difference	in	survival	between	X. gilli and X. laevis lar-
vae.	Survival	rate	from	X. laevis	predation	was	not	dependent	on	spe-
cies	alone.	There	was	no	significant	difference	between	the	survival	
rates	of	X. laevis	 larvae	 (single	=	80.1%,	SE =	±0.16;	mixed	=	89.6%,	
SE =	±0.05)	 and	 X. gilli	 (single	=	87.6%,	 SE =	±0.07;	 mixed	=	83.5%,	
SE =	±0.10)	 for	 either	 treatments	 (F1,8	=	0.01,	 p	>	0.05;	 Figure	 1c).	
No	mortality	was	observed	in	the	control	treatment.
No	 differences	 in	 vulnerability	 between	 medium	 X. gilli and 
X. laevis	 larvae	suggest	that	predators	were	not	able	to	distinguish	
between	prey	species.	The	observed	larval	activity	and	position	were	
similar	in	both	species	for	medium‐sized	tadpoles.	Xenopus laevis and 
X. gilli	 larvae	were	active	and	swimming	in	the	middle	of	the	water	
column.	This	is	in	contrast	to	findings	in	our	first	experiment	where	










Across	all	experiments,	 large	X. gilli	 larvae	were	significantly	dif-
ferent	 from	 all	 other	 X. gilli and X. laevis	 larvae	 in	 displacement	
(F5,42	=	5.55,	 p	<	0.05)	 and	 position	 (F5,42	=	25.57,	 p	<	0.05).	
Xenopus laevis	larvae	across	all	experiments	showed	similar	activ-
ity	 (Figure	 1d).	 No	 change	 in	 behaviour	 was	 noted	 for	 tadpoles	
of	 either	 species	 in	 response	 to	 the	 addition	 of	 a	 predator.	 The	
proportion	of	X. laevis	larvae	found	at	the	bottom	and	sides	of	the	
mesocosms	were	not	significantly	different	between	larvae	of	dif-
ferent	 sizes:	 large	 (0.089,	SE =	0.07);	medium:	 (0.092,	SE =	0.05);	
small	 (0.12,	 SE = 0.05; p	>	0.05).	 Movement	 of	 X. laevis larvae 
was	 not	 significantly	 different	 between	 sizes	 across	 all	 experi-
ments:	large	(x	=	26.2,	SE =	2.2);	medium	(x	=	31.5,	SE =	4.5);	small:	
(x	=	29.8,	 SE = 3.2; p	>	0.05).	 Xenopus gilli	 larvae	 showed	 differ-
ences	in	locality	and	activity	(Figure	1d).	The	proportion	of	X. gilli 
larvae	found	at	the	bottom	and	sides	of	the	mesocosms	were	sig-
nificantly	 different	 between	 different	 sized	 larvae:	 large	 (0.75,	
SE =	0.08);	 medium:	 (0.08,	 SE =	0.04;	 p	<	0.05).	 Large	 X. gilli lar-
vae	had	significantly	less	movements	compared	to	their	medium‐
sized	 conspecifics:	 large	 (x	=	11.5,	 SE =	2.3);	 medium	 (x	=	32.5,	
SE =	33.4;	p	<	0.05).
Prey	 behaviour	may	 have	 influenced	 the	 choice	made	 by	 adult	
X. laevis predators.	Large	larvae	of	X. gilli	were	lower	in	the	water	and	
with	reduced	movement	when	compared	to	all	X. laevis	larvae.	Most	
X. gilli	 larvae	were	 found	 to	be	sculling,	an	antipredatory	behaviour	
that	involves	the	movement	of	only	the	posterior	portion	of	the	tail	
to	minimise	movement	(Hoff	&	Wassersug,	1986).	They	were	also	ob-










indicating	that	adult	X. laevis	may	be	using	the	behaviour	of	the	X. gilli 
larvae	to	distinguish	them	from	X. laevis larvae.	Our	observations	on	




We	 found	 some	 evidence	 for	 the	 ability	 of	X. laevis	 predators	 to	
discern	 between	 tadpoles	 of	 different	 species	 (Experiment	 1),	
but	 not	 size‐matched	 tadpoles	 of	 different	 species	 (Experiment	






uge	 towards	 relatively	 smaller	 predators;	 sculling,	which	 reduces	
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against	 relatively	 large	X. laevis predators	 in	our	mesocosms	or	 in	
field	studies	(Vogt	et	al.,	2017).
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